complications, many studies have sought to determine axillary lymph node metastasis through non-invasive methods using various kinds of diagnostic imaging. [9] [10] [11] Magnetic resonance imaging (MRI) is a non-ionizing imaging technique, and is a type of diagnostic imaging using hydrogen nuclear fusion reaction in the body within the magnetic field. 12 This imaging is very useful for checking malignant lesions, and can be used to obtain additional information. 12 Recently, some studies are examining diagnostic methods using nanoparticles. [13] [14] [15] [16] [17] [18] Superparamagnetic iron oxide is an inorganic nanoparticle with the central part consisting of iron oxide, which is a metal molecule. 19 This particle shows a dark signal on T2 MRI of normal lymph nodes, but a white signal in metastatic lymph nodes. 20, 21 Therefore, superparamagnetic iron oxide MRI can be used to distinguish normal lymph nodes and metastatic lymph nodes.
Accordingly, the researchers in this paper conducted a meta-analysis to determine the diagnostic value of superparamagnetic iron oxide MRI in determining axillary lymph node metastasis in breast cancer patients. 
MATERIALS AND METHODS

Article search method
Qualitative evaluation of articles
All researchers planned and reviewed this study together. In the case where there were different opinions over the selection of articles, discussions were held until agreement was reached. For qualitative evaluation of the analyzed articles, the "QUADAS tool (quality assessment of diagnostic accuracy studies tool)" was used.
Analysis goal
The goal of this study is to evaluate the diag- 
Statistical analysis
The heterogeneity of articles included in the study was evaluated through Cochran's Q test and I 2 -statistics. It was considered that there was heterogeneity if P-value is lower than 0.1 in
Cochran's Q test. 22 Moreover, the level of heterogeneity was determined by dividing the range of United States), and it was considered statistically significant when the P-value was lower than 0.05.
RESULTS
Article search results Figure 1 shows the flow chart for the article selection in this meta-analysis. A total of 346 articles were searched, 7 of which were ultimately selected and analyzed in this study. Redundant articles were determined by checking the author names, titles and contents Table 1 shows the quality and characteristics of articles included in this study. All included articles were published between 2002 and 2011.
Characteristics of analyzed articles and qualitative evaluation
Moreover, all articles had a QUADAS score of 8 or higher, indicating that they were generally acceptable studies.
Diagnostic accuracy and SROC curve
In this meta-analysis, superparamagnetic iron oxide MRI had a sensitivity of 0.83 (95% confidence interval: 0.75 -0.89) and specificity of 0.97 (95% confidence interval: 0.94-0.98) (Fig. 2) . T = tesla; QUADAS = quality assessment of diagnostic accuracy studies; ALND = axillary lymph node dissection; SNB = sentinel node biopsy. node metastasis (sensitivity = 1.00 (95% confidence interval: 0.16-1.00), specificity = 1.00 (95% confidence interval: 0.63-1.00). The authors attempted to conduct a subgroup analysis according to stage and patient age as well, but failed due to the lack of data.
Meta-regression analysis
To determine the cause of heterogeneity, the 
DISCUSSION
This study analyzed the diagnostic value of superparamagnetic iron oxide MRI in determining axillary lymph node metastasis of breast cancer patients by analyzing sensitivity and specificity.
The authors searched previous studies that conducted a histological diagnosis after superparamagnetic iron oxide MRI and analyzed the accuracy of the aforementioned diagnostic imaging, and ultimately analyzed 7 articles conducted on a total of 118 patients.
This meta-analysis searched and analyzed clinical studies published up until December 2013 and thus it does not include data published after that.
The QUADAS tool was used for qualitative evaluation of the articles included in this meta-analysis.
Studies included in this meta-analysis had heterogeneity in both sensitivity and specificity.
Thus, a meta-regression analysis was conducted to analyze the cause of such heterogeneity, and Moreover, a subgroup analysis was conducted on studies included in this meta-analysis to analyze the factors related to the accuracy of diagnosing axillary lymph node metastasis, and it was found that sentinel lymph node biopsy was the factor that had the highest accuracy in diagnosing axillary lymph node metastasis. However, only in 1 of the 7 articles was sentinel lymph node biopsy performed, which indicates that more research is needed.
In this study, sensitivity and specificity of super- This study has a few limitations. First, even though the database was generally used in meta-analysis such as EMBASE, this study failed to check the database for which the organization has no search rights. However, the authors made the most of the database for which the organization has search rights, such as PubMed, Cochrane Library, ScienceDirect, SpringerLink, and Ovid databases. Moreover, they checked each of the references for the articles included in this meta-analysis to minimize loss of data. Second, most studies included in this meta-analysis included both "patient to patient" data and "lesion to lesion" data, but some studies only presented either "patient to patient" or "lesion to lesion" data. This study gave priority to "patient to patient" data in analysis. Therefore, studies with no "patient to patient" data were analyzed by applying "lesion to lesion" data, which may have affected the study results. However, in studies that presented both "patient to patient" data and "lesion to lesion" data, each of the data sets did not show much a numerical gap in sensitivity and specificity, and thus may not have had a crucial effect on the study results. However, more research is needed for more accurate analysis.
In conclusion, superparamagnetic iron oxide MRI may be an effective diagnostic imaging technique for stage setting and prognostic prediction by determining axillary lymph node metastasis before surgery in breast cancer patients.
Furthermore, it will help determine whether to perform invasive diagnosis such as sentinel lymphadenectomy or axillary lymph node dissection, which will be useful in preventing complications.
